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Docket: 203/524 MB-105 

TITLE: SURGICAL INSTRUMENT AND PROCEDURE FOR 
IMPLANTING SOUND TRANSDUCER PROXIMATE TO 
PATIENT'S OUTER EAR CANAL 
INVENTOR: WILLIAM H. SLATTERY III, MD., CLAUDE A. VIDAL, 
5 RUSSELL J. REDMOND, BYRON L. MORAN 

FIELD OF THE INVENTION 
[0001] This invention relates generally to hearing aid systems and 

more particularly to an implantable hearing aid device and compatible 
10 instrument and procedure for implanting the device to project sound energy 
into a patient's outer ear canal. 

BACKGROUND OF THE INVENTION 
[0002] U.S. provisional application 60/424,912 filed on November 8, 

15 2002, which is incorporated herein by reference, describes a hearing aid 
system including an implant configured for placement in a recess formed 
between a patient's retro-auricular space and outer ear canal. The implant 
is described as comprising a case containing an antenna, electronic 
circuitry, and a transducer. The transducer functions to convert electrical 

20 signals supplied from the implant electronic circuitry into sound energy for 
projection into the patient's ear canal. 

[0003] The hearing aid system of application 60/424,912 also 

includes an external module including a microphone, electronic circuitry and 
an antenna. Sound energy picked up by received by the external 
25 microphone produces an output signal which is processed by the external 
module electronic circuitry and transmitted by a telemetry link, preferably 
RF, to the implant. The signal received by the implant may then be further 
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processed by the implant electronic circuitry to cause the implant transducer 
to project sound energy into the patient's outer ear canal. 
[0004] U.S. provisional application 60/462,265 filed on April 12, 2003, 

which is incorporated herein by reference, describes an implantable 
5 percutaneous device, and method of implantation, especially configured to 
promote soft tissue ingrowth for creating an infection resistant barrier and for 
anchoring the implanted device in place. 

SUMMARY OF THE INVENTION 

10 [0005] The present invention is directed to a hearing aid system, 

including an implantable device ("implant") and a surgical instrument for 
enabling a physician to install the implant in a patient's body in a simple 
office procedure using only local anesthesia, while minimizing surgical time, 
trauma and cost. More particularly, the invention is directed to a hearing aid 

15 system including a device configured for implantation and anchoring in a 
subcutaneous recess adjacent to a percutaneous hole opening into a 
patient's ear outer canal. 

[0006] In accordance with a preferred embodiment of the invention, a 

surgical instrument is provided comprising an elongate shaft having an outer 

20 wall surrounding an elongate interior lumen. The shaft distal end is 
preferably configured with a bevel edge to facilitate advancing the shaft 
through an incision behind a patient's pinna and through subcutaneous 
tissue to a position proximate to the patient's outer ear canal. 
[0007] In a preferred method of implantation in accordance with the 

25 invention, an elongate hole forming tool is inserted through the instrument's 
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lumen from the instrument's proximal end. The distal end of the hole 
forming tool preferably has a cutting edge for forming a percutaneous hole 
opening into the patient's outer ear canal. Alternatively, the hole can be 
punched by pressing the tool against an anvil temporarily placed into the 

5 patient's ear canal. 

[0008] Also in accordance with a preferred method of implantation, 

the implantable device is transported through the lumen to the shaft distal 
end for anchoring in subcutaneous tissue adjacent to the patient's ear canal. 
The implantable device preferably comprises a housing, or case, having a 
10 peripheral surface carrying at least one fixation arm, or anchor, configured 
for movement between a retracted position and a deployed position. When 
the housing is being transported through the lumen, the fixation arm is 
retained in the retracted position. However, once the housing emerges from 
the lumen distal end, the arm deploys to engage subcutaneous tissue 
1 5 adjacent to the patient's ear canal to thus anchor the implant. 

[0009] In accordance with an important aspect of the preferred 

surgical instrument, the elongate shaft has an outer wall of noncircular, 
preferably, oval, cross section. This noncircular cross-section facilitates 
tapering the shaft distal end to form a flat bevel, or chisel, edge which edge 
20 is useful for separating skin from bone as the shaft distal end is advanced 
from the retro-auricular space to a position adjacent to the patient's ear 
canal. 

[0001 0] The shaft noncircular outer wall also facilitates the formation of 
a noncircular lumen. The implantable device housing preferably has a 
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similar noncircular cross-section enabling the housing to translate along the 
lumen toward the distal end without rotating. 

[0001 1 ] The implantable device housing is preferably configured with a 
laterally oriented shoulder for engaging subcutaneous tissue proximate to 
5 the ear canal and with a distally projecting stud for extending percutaneously 
through the hole opening into the ear canal. In a preferred embodiment, 
surface areas of the housing, shoulder, and stud carry a porous layer for 
promoting soft tissue ingrowth. 



10 BRIEF DESCRIPTION OF TH E FIGURES 

[00012] Figure 1 is a block diagram of an exemplary hearing aid 
system including an external microphone module and an implantable device 
having a transducer for projecting sound energy into a patient's ear canal; 
[00013] Figures 2A and 2B are perspective views of a preferred 

15 implantable device in accordance with the invention respectively viewed 
from proximal and distal viewing positions and Figure 2C is a horizontal 
sectional view taken through the device of Figure 2A schematically showing 
component placement, 

[00014] Figure 3 schematically illustrates a patient's ear area depicting 
20 the position of the ear canal and indicating the use of a surgical instrument 
in accordance with the invention for subcutaneously implanting the 
implantable device so that a sound transducer carried by a distally extending 
stud can percutaneously extend to the patient's outer ear canal; 
[00015] Figure 4A is a side sectional view of a preferred surgical 
25 instrument useful in accordance with the invention for surgically forming a 
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subcutaneous recess between a patient's retro-auricular space and ear 
canal for accommodating the device shown in Figures 2A, and 2B and 
Figure 4B is a sectional view taken substantially along the plane 4B-4B of 
Figure 4A; 

5 [00016] Figure 5A is a side sectional view of the surgical instrument of 
Figure 4A shown with an optional side handle and with an elongate 
obturator accommodated in the instrument lumen, Figure 5B is a 
perspective view illustrating the orientation of the surgical instrument relative 
to a patient's ear canal for forming a subcutaneous recess and Figure 5C is 

10 a side sectional view illustrating how the instruments distal bevel edge 
functions to separate skin and bone; 

[00017] Figure 6A is a side sectional view of the surgical instrument 
showing a hole forming tool extending through the lumen to the shaft distal 
end for forming a percutaneous hole opening into the patient's ear canal, 
15 Figure 6B is an enlarged side view showing the cutting tip of the hole 
forming tool of Figure 6A and Figure 6C is an end view of the cutting tip of 
Figure 6B; 

[00018] Figure 7A is a side sectional view showing the surgical 
instrument distal end positioned adjacent to the patient's ear canal with the 
20 ear canal temporarily containing an anvil, Figure 7B is a sectional view of an 
anvil which can be temporarily inserted into the patient's ear canal, and 
Figure 7C is a side sectional view showing an alternative hole forming tool 
extending through the instrument lumen for punching a percutaneous hole 
opening into the patient's ear canal; 
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[00019] Figure 8 is a side sectional view of the instrument showing the 
use of a dilator tool for enlarging and shaping the percutaneous hole; 
[00020] Figure 9A is a side view of the surgical instrument which 
shows the implantable housing of Figures 2A and 2B contained within a 
5 protective sleeve and Figure 9B is a side sectional view which shows the 
housing positioned for transport through the shaft lumen for placement 
adjacent to the patient's ear canal; 

[00021] Figure 10 is a side sectional view of the instrument showing a 
pusher tool extending through the protective sleeve of Figure 9B for pushing 

10 the implant housing through the instrument lumen; and 

[00022] Figure 11A is an enlarged side view of the implant housing 
ejected from the instrument lumen to deploy its fixation arms and to position 
its stud in the percutaneous hole opening into the patient's ear canal and 
Figure 11B is a sectional view taken substantially along the plane 11B-11B 

15 of Figure 11 A. 

DETAILED DESCRIPTION 
[00023] Attention is initially directed to Figure 1 which illustrates a 
hearing aid system 10 of the type disclosed in aforementioned US 

20 provisional application 60/424,912, which system can advantageously 
employ the teachings of the present invention. The system 10 includes an 
implantable device (or "implant") 60 comprising a housing or case 61. The 
structural aspects of a preferred housing 61 are illustrated in Figures 2A and 
2B to be discussed hereinafter. In addition to the implant 60, the system 10 

25 contemplates utilization of an external microphone module 70 capable of 
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communicating via a telemetry link 76 with an antenna 64 mounted within 
the implant housing 61 . The antenna 64 is coupled to electronic circuitry 72 
contained within the housing 61. More particularly, the antenna 64 is 
coupled to signal processing circuitry 67 via telemetry circuitry 69. The 
5 implant housing 61 also includes a power source 66, typically a battery, for 
supplying power, via power management circuitry 71, to the signal 
processing circuitry 67 and telemetry circuitry 69. The signal processing 
circuitry 67 drives an acoustic transducer 65, e.g., a speaker, to produce 
sound energy 78. 

10 [00024] In typical operation of the system 10 of Figure 1, the external 
microphone module 70 is worn externally by a patient and converts sound 
energy to an RF telemetry signal 76 representing audio information in 
analog or digitally encoded form. This RF signal is transmitted to the 
implant antenna 64 and coupled to the electronic circuitry 72 for processing. 

15 The telemetry circuitry 69 includes a receiver (not shown) to acquire, filter, 
and process the incoming signal. The antenna 64 may additionally receive 
charging electromagnetic energy to charge the power source 66. This 
energy is transmitted via the telemetry circuitry 69 to the power 
management circuitry 71. The system 10 may also include a remote control 

20 device 75, e.g., a hand held controller, which can be used by the patient to 
supply commands, via antenna 64, to the signal processing circuitry 67 for 
affecting various operational parameters such as volume, equalization 
profile, etc. 

[00025] Figures 2A and 2B illustrate a preferred implant housing 61 in 
25 accordance with the present invention. The housing 61 basically comprises 
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a hollow structure 100 comprised of a body portion 102 and a distally 
extending stud 104. The body portion 102 comprises an outer wall defining 
a peripheral wall surface 105 and a proximal end wall surface 106. The 
peripheral surface 105 extends from the proximal end wall surface 106 to a 
5 lateral shoulder surface 108. Stud 104 extends distally from the shoulder 
surface 108 terminating distal end wall surface 109. The housing peripheral 
surface 105 is preferably noncircular, e.g., oval, for mating with a similarly 
shaped surgical instrument lumen to be described hereinafter. As can be 
seen in Figures 2A and 2B, the housing surfaces, i.e., peripheral surface 
10 105, lateral shoulder surface 108, and the peripheral surface 110 of stud 
104 preferably all carry a layer of porous material 112 for promoting tissue 
ingrowth for retaining the housing 61 in place after implantation. 
[00026] In order to anchor the housing 61 in place prior to adequate 
tissue growth into the porous layer 112, the housing 61 preferably includes 
15 one or more fixation arms or anchors 120. Each arm 120 has a first free 
end 122 and a second end 124 secured to the housing body portion 102. 
Each arm 120 is preferably formed of flexible material so it can be pressed 
to a retracted position against the peripheral surface of body portion 102 or 
be deployed to a position, as depicted in Figures 2A and 2B, extending 
20 outwardly for engaging subcutaneous body tissue as will be described 
hereinafter. 

[00027] Figure 2C schematically depicts a sectional view through the 
housing 61 to show an exemplary placement of components within the 
housing. More particularly the housing 61 encloses a sealed internal 
25 compartment 125 containing at least one circuit board 126. The circuit 
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board 126 carries a planar antenna 64 and is connected to a power source 
66 in the form of a disc shaped battery. A sound transducer 65 is mounted 
within the portion of compartment 125 extending into stud 104 for projecting 
sound energy through stud end wall 109. 
5 [00028] Attention is now directed to Figure 3 which generally illustrates 
the ear area of a patient, and the position of the patient's ear canal 130. 
Figure 3 also depicts the distal portion of a shaft 132 of a surgical instrument 
134 to be discussed in detail hereinafter. As will be described, the 
instrument 134 is used to tunnel through the patient's subcutaneous tissue 
10 to create a path for transporting the implant housing 61 to a recess adjacent 
to the ear canal 130. More particularly, as will be discussed hereinafter, in 
accordance with the present invention, the distal end 136 of shaft 132 is 
advanced through an incision 138 behind the patient's pinna to form a tunnel 
140 extending from the patient's retro-auricular space 142 to an implant site 
15 adjacent to the ear canal 130. Thereafter, the instrument 134 is used to 
transport the implant housing 61 through the tunnel 140 to the implant site 
such that the implant housing stud 104 can percutaneously extend to the 
canal 130 for projecting sound energy directly into the patient's ear canal. 
[00029] Attention is now directed to Figures 4A and 4B which illustrate 
20 a preferred surgical instrument 134 in accordance with the invention useful 
for forming the tunnel 140 shown in Figure 3 to place the implant housing 61 
at a desired position adjacent to the patient's ear canal 130. The instrument 
134 is comprised of a handle 144 having a proximal end 146 and a distal 
end 148. A large bore 150 opens through end surface 151 of the instrument 
25 proximal end 146. The bore 1 50 is countersunk at 1 52 to communicate with 
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distally extending passage 154. An elongate tubular shaft 156 is 
accommodated in the passage 154 and extends distally therefrom to an 
open distal end 158. The shaft 156 is formed by a peripheral outer wall 160 
which envelops an elongate lumen 162. 

[00030] The distal 158 of shaft 156 is preferably tapered at 164 to a 
pointed leading edge 166. As shown in Figure 4B, the shaft outer wall 160 
preferably has a noncircular, e.g., oval, cross-section such that the 
aforementioned 166 forms a flat bevel or chisel edge 170. This edge 170 
functions to facilitate advancing the shaft distal end 158 through 
subcutaneous tissue to the desired implant site, as will be discussed in 
connection with Figure 5C. 

[00031] Attention is now called to Figure 5A which depicts the 
instrument 134 having an appropriately shaped solid obturator 172 inserted 
through the bore 150 and lumen 162 and extending to the distal end 158. 
The obturator 172 is comprised of an enlarged proximal end 173 and a shaft 
174 extending distally therefrom. The obturator shaft 174 has a shaft distal 
end 175 tapered at edge 176 to match the taper 164 of instrument shaft 156. 
When the obturator 172 is inserted through bore 150, shoulder 177 on the 
obturator proximal end 173 engages the end surface 151 to precisely match 
the obturator end taper 176 to the instrument end taper 164 and thus neatly 
seal the open end 158 of lumen 162. 

[00032] Figure 5A also illustrates an optional side handle 1 80 mounted 
on the instrument primary handle 134. The side handle 180 is retained on 
the handle 134, as by a set screw 182 extending into circumferential slot 
184. 
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[00033] In use, with or without benefit of the optional side handle 180, 
a physician can apply pressure to the handle 134 to advance the bevel edge 
170 from the patient's retro-auricular space to the implant site adjacent to 
the patient's ear canal 130. The flat bevel edge 170 is useful for enabling 
5 the physician to separate skin and other tissue 188 (Figure 5C) from bone 
material, e.g., mastoid bone 190, while minimizing insult to the surrounding 
area. 

[00034] After the tunnel 140 (Figure 3) is formed through the 
subcutaneous tissue 188 as discussed in connection with Figures 5A, 5B, 

10 and 5C, the obturator 172 is withdrawn from the instrument proximal end 
146 leaving the instrument 134 in place. The physician then will insert the 
shank portion 200 of a hole forming tool 202 through the instrument lumen 
162 as shown in Figure 6A. The tool 202 preferably has a forward tip 204 
configured to cut a hole 206 through skin surrounding the patient's ear 

15 canal. 

[00035] Alternatively the physician can use a hole forming tool 210 as 
shown in Figure 7C to punch a percutaneous hole 206 opening into the ear 
canal. Tool 210 is comprised of a shank portion 212 which is used in 
conjunction with an anvil 214 to form the percutaneous hole. More 

20 particularly in use, the physician will first place the anvil 214 into the 
patient's ear canal. The anvil 214 is comprised of a handle portion 216 
having a shank 218 extending axially therefrom. The shank is preferably 
externally threaded at 220 for mounting an internally threaded disposable 
elastomeric tip 222 thereon. The physician will then insert the shank 

25 218and elastomeric tip 222 into the patient's ear canal 130. Thereafter, as 
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depicted in Figure 7C, the physician will insert the punch tool 210 through 
the lumen 162 of shaft 156. The punch tool is comprised of a handle 224 
having the aforementioned shank 212 extending therefrom toward a small 
diameter distal end 226. The end 226 is preferably formed to provide a 
5 cutting edge (not shown) to facilitate cutting or punching the patient's skin to 
form a hole 206 opening into the ear canal 130. In use, the physician will 
with one hand hold the instrument handle 134 while pressing the punch tool 
handle 224 distally to force the shank distal end 226 through the skin tissue 
and against the elastomeric tip 208 on handle shank 218. 
10 [00036] Thereafter, the physician will withdraw the hole forming tool 
(i.e.. tool 202 or 210) while leaving the instrument 134 in place. 
Subsequently, as depicted in Figure 8, the physician will then insert a dilator 
tool 240 into the instrument lumen 162. The dilator tool 240 comprises a 
handle 242 and a shaft 244 having a distal tip 246. The diameter of the 
15 distal tip of dilator tool shaft 244 is greater than that of punch tool 220 the 
hole forming tool (202 of 210) thereby enabling the physician to enlarge and 
shape the hole 206 opening into the ear canal 130. 

[00037] With the instrument 134 still in place and with the shaft edge 
170 positioned adjacent to the percutaneous hole 206 opening into the ear 

20 canal 130, the dilator tool 240 is withdrawn from the proximal end 146 of 
handle 144. The implant housing 61 (Figures 2A, 2B) carried by a protective 
sleeve 250 (Figure 9A, 9B) is then inserted into the bore 150 from the 
handle proximate end 146. The protective sleeve 250 acts to hold the 
fixation arms 120 in their retracted position, i.e., essentially flat against the 

25 surface of body portion 102 and the permeable layer thereon. With the 
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implant housing 61 and protective sleeve in the handle bore 150, a pusher 
tool 264 (Figure 10) having a shaft 266 is used to bear against the housing 
61 for pushing the housing out of protective sleeve 250 for transport through 
the lumen 162 to place stud 104 in percutaneous hole 206. The housing 61 
5 and sleeve 250 are configured so that as the housing 61 emerges from the 
lumen 162 past shaft edge 170, its fixation arms 120 will automatically 
deploy to their extended position (Figure 11 A) to anchor the housing in the 
surrounding subcutaneous tissue. The deployed arms 120 are adequate to 
temporarily anchor the implant housing 61 in place. The instrument 134 can 
10 then be withdrawn to leave the housing 61 in situ anchored by the deployed 
arms 120. Subsequently, over several days or weeks, the patient's tissue 
will grow into the porous layers 112 carried by the housing 61 to 
permanently anchor the housing 61 and hold stud 104 extending through the 
percutaneous hole 206 opening into the canal 130. As was previously 
15 mentioned, the stud 104 carries the aforementioned sound transducer 65 
(Figure 1) thus enabling the sound output of the transducer to be projected 
directly into the user's outer ear canal. 

[00038] From the foregoing, it should now be appreciated that an 
improved hearing aid system has been disclosed herein which enables the 

20 implantation of a hearing aid in a tunnel or recess adjacent to a patient's ear 
canal for positioning a sound transducer to project sound through a 
percutaneous hole directly into a patient's outer ear canal. By utilization of 
the simple instrument and procedure disclosed herein, the described 
hearing aid can be readily deployed in a physician's office procedure with 

25 little or no insult to the tissue adjacent to the ear canal. 
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[00039] Although a specific embodiment of the invention has been 
disclosed herein, it should be recognized that variations and modifications 
will occur to those skilled in the art well within the spirit and intended scope 
of the invention as defined by the appended claims. 
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CLAIMS 

1 . A method for implanting a hearing aid in a patient so as to 
extend percutaneously into the patient's ear canal, said method comprising: 
5 forming a small incision behind the patient's pinna; 

providing an elongate shaft having an outer wall and at least 
one elongate lumen extending through said shaft; 

advancing said shaft through said incision to position the distal 
end of said shaft proximate to subcutaneous tissue adjacent to said patient's 
10 ear canal; 

inserting an elongate tool through said lumen to form a 
percutaneous hole opening into said ear canal; 

providing a hearing aid housing having a lateral shoulder and a 
stud projecting therefrom; and 
15 transporting said housing through said lumen to said distal end 

to position said shoulder against subcutaneous tissue adjacent to said 
patient's ear canal with said stud extending percutaneously through said 
hole opening into said ear canal. 



20 2. The method of claim 1 wherein a porous layer is provided on 

the peripheral surface of at least a portion of said housing for promoting 
tissue ingrowth. 

3. The method of claim 1 wherein said advancing step includes 
25 providing an obturator to close said lumen. 
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4. The method of claim 1 further including inserting an anvil in 
said patient's ear canal; and wherein 

said step of inserting an elongate tool to form said hole 
includes advancing said tool to engage said anvil. 

5 

5. The method of claim 1 wherein said housing carries at least 
one anchor configured for movement between a retracted position and a 
deployed position; 

and wherein when said housing is being transported through 
10 said lumen said anchor is retracted and when said housing engages said 
subcutaneous tissue said anchor is deployed to retain said housing adjacent 
to said hole. 

6. The method of claim 5 wherein said housing is mounted in a 
15 protective sleeve prior to being transported through said lumen such that 

said sleeve retains said anchor in said retracted position; and wherein 

said mounted shaft retains said anchor in said retracted 

position while being transported through said lumen; and 

removing said sleeve from said housing to enable said anchor 
20 to move to a deployed position in engagement with said subcutaneous 

tissue. 

7. The method of claim 1 wherein said step of providing said 
elongate shaft comprises providing a shaft having a distal end tapering to a 

25 flat bevel edge for facilitating the separation of skin from bone. 
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8. The method of claim 1 wherein said step of providing said 
elongate shaft includes providing a shaft outer wall having a noncircular 
cross-section. 



5 9. The method of claim 1 wherein said step of providing said 

elongate shaft includes providing an elongate lumen having a noncircular 
cross-section. 
// 
// 

10 // 
// 
// 
// 
// 

15 // 
// 
// 
// 
// 

20 // 
// 
// 
// 
// 
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10. A medical device configured for implantation at a 
subcutaneous site in a patient's body comprising. 

a housing defining an outer peripheral surface; 

a porous layer formed on said peripheral surface for promoting 

soft tissue ingrowth; and 

at least one anchor carried by said housing peripheral surface 
configured for movement from a retracted position to a deployed position for 
engaging soft body tissue adjacent to said site to retain said housing in 
place. 

11. The device of claim 10 further including a sleeve mounted on 
said housing for holding said anchor in said retracted position. 



12. The device of claim 1 1 in combination with means for removing 
15 said sleeve from said housing for enabling said anchor to move to said 

deployed position. 

13. The device of claim 10 wherein said housing includes a body 
portion and a stud portion respectively defining longitudinally extending 

20 peripheral surface portions and a shoulder between said body portion and 
said stud portion defining a laterally extending peripheral surface portion; 
and wherein 

said porous layer is formed on said longitudinally and/or 
laterally extending peripheral surface portions. 

25 
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14. In combination, a hearing aid housing and an instrument for 
transporting said housing through a subcutaneous tunnel from a patients 
retro-auricular space to an implant site adjacent to the patient's ear canal, 
comprising: 

5 said instrument including an elongate shaft defining a lumen 

having an entrance opening and an exit opening, said shaft being adapted 
to extend through said tunnel to position said lumen exit opening adjacent to 

said patient's ear canal; 

a hearing aid housing configured for insertion through said 

10 entrance opening into said shaft lumen; and 

a pusher member for pushing said housing through said shaft 
lumen and ejecting it from said shaft exit opening end at said implant site. 

15. The combination of claim 14 wherein said lumen has a 
1 5 noncircular cross-section; and wherein 

said housing has a noncircular cross-section corresponding to 

said lumen cross-section. 

// 

// 

20 // 
// 
// 
// 
// 

25 
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16. The combination of claim 14 further including: 

at least one anchor carried by said housing configured for 
movement between a retracted position and a deployed position; and 
wherein 

said anchor is held in said retracted position when said 
housing is in said lumen and is configured to automatically move to said 
deployed position when said housing is ejected from said shaft exit opening 
to engage subcutaneous tissue adjacent to said implant site. 

17. The device of claim 14 wherein said housing includes a body 
portion and a stud portion respectively defining longitudinally extending 
peripheral surface portions and a shoulder between said body portion and a 
stud portion defining a laterally extending peripheral surface portion; and 
wherein 

a porous layer is formed on said longitudinally and/or laterally 
extending peripheral surface portions. 

18. The combination of claim 14 further including: 

an elongate hole forming tool having a shank configured for 
removable insertion through said shaft lumen to form a percutaneous hole 
opening into said patient's ear canal. 

19. The combination of claim 18 wherein aid hole forming tool 
shank has a cutting edge at its distal end for cutting said percutaneous hole. 
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20. The combination of claim 18 wherein said hole forming tool 
shank has a distal end configured to punch said percutaneous hole. 



21 . The combination of claim 14 further including: 

an elongate obturator having a shank configured for removable 
insertion through said shaft lumen for closing the distal end of said lumen. 
// 



II 
II 

10 // 
II 
II 
II 
II 

15 // 
II 
II 
II 
II 

20 // 
II 
II 
II 
II 

25 
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ABSTRACT OF THE DISCLOSURE 
[00040] A hearing aid system, including an implantable device 
("implant" ), and a surgical instrument for enabling a physician to install the 
implant in a patient's body in a simple office procedure using only local 

5 anesthesia, while minimizing surgical time, trauma and cost. The implant is 
configured for implantation and anchoring in a subcutaneous recess 
adjacent to a percutaneous hole opening into a patient's ear outer canal. A 
surgical instrument is provided comprising an elongate shaft having an outer 
wall surrounding an elongate lumen extending through the shaft. The shaft 

10 distal end is preferably configured with a bevel edge to facilitate advancing 
the shaft through an incision behind a patient's pinna to subcutaneous tissue 
adjacent to the patient's outer ear canal. The implant is then transported 
through the instruments lumen to the recess adjacent to the patient's outer 
ear canal. The implant housing carries fixation arms configured to 

15 automatically deploy when the housing emerges from the instrument's distal 
end for anchoring the housing into subcutaneous tissue. 



25 
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